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DETAILED ACTION 
Response to Amendment 

1 . A prior art rejection of claims 12-14 was inadvertently omitted from the last Office 
action and, therefore, the finality of that action is withdrawn. Furthermore, the 
amendment to claims 1-3, 5-9, 31-32 has been entered, and new grounds of rejection 
are set forth below. 

Rejections Withdrawn 

2. The 35 U.S.C. 112, 2"^ paragraph rejection of claim 20 is withdrawn due to 
Applicant's amendment dated 04/07/06. 

3. The 35 U.S.C. 103(a) rejections of claims 1-3, 5-9, 31-32 are withdrawn due to 
Applicant's amendment dated 04/07/06. 

4. The 35 U.S.C. 103(a) rejections of claims 10-11, 15-20 over the primary 
combination of Lenkei in view of Reul and Koppert are withdrawn due to the new 
interpretation of the prior art references in the new rejections set forth below. 

New Rejections 
Claim Rejections - 35 USC § 102 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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5. Claims 1-3, 8-11. 16-19 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Reul (US 4.263.680). 

Regarding claim 1 . Reul teaches a medical device (prosthetic heart valve, 
column 6, line 29) comprising a composite (valve member 1. column 5, line 41. Fig. 3) 
having an inorganic substrate (metal substrate 12, column 5. lines 45-47, Fig. 3) and a 
polymer applied on all of the substrate surfaces (blood compatible synthetic material 14, 
column 5, lines 41-44. Fig. 3). the polymer forming a structure shaped differently from 
the structure of the substrate, and providing the form of the device (Fig. 3. hinge flap is 
formed in one piece with the valve member and consists of the same blood-compatible 
synthetic material with which the valve member is coated, integrally cast in the course of 
the coating process, column 4, lines 39-45, valve ring is coated with the same blood- 
compatible synthetic material as the valve member, column 4, lines 47-49). 



Regarding claim 2, Reul teaches that the substrate comprises metal (column 5, 
lines 45-47). 

Regarding claim 3, Reul teaches that the substrate comprises a ceramic (column 
4, lines ceramic used instead of metal, column 4, lines 18-24). 

Regarding claim 8, Reul teaches that the medical device comprises a heart valve 
prosthesis (prosthetic heart valve, column 6, line 29), the heart valve prosthesis 
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comprising a component (valve member 1, column 5, line 41, Fig. 3) that comprises the 
composite having the inorganic substrate metal substrate 12, column 5, lines 45-47, Fig, 
3) and the polymer material (blood compatible synthetic material 14, column 5, lines 41- 
44, Fig. 3). 

Regarding claim 9, Reul teaches that the polymer material has structure forming 
a slot (valve ring is provided with a slot, column 5, lines 30-32, valve ring is coated with 
the same blood-compatible synthetic material as the valve member, column 4. lines 47- 
49). 

Regarding claim 10, Reul teaches a medical device prosthetic heart valve, 
column 6, line 29) comprising a composite component comprising an inorganic 
substrate (metal substrate 12, column 5, lines 45-47, Fig. 3) and a polymer member 
covering the substrate (blood compatible synthetic material 14, column 5, lines 41-44, 
Fig. 3), wherein the composite component can be bent through a cross section of the 
composite component (thin valve member including metal substrate can be bent, 03-0.4 
mm, column 3, lines 40-45), and wherein the polymer member contacts bodily fluids and 
separates the bodily fluids from the substrate (blood-compatible synthetic material, 
column 4, lines 40-45). The composite component is flexible by virtue of its thickness 
(less than 0.3 - 0.4 mm, column 3, lines 40-42), and its composition (thin metal 
substrate, 5, lines 45-46, and coating of blood compatible synthetic material, column 5, 
lines 41-44, which is flexible, flap made from the same, column 6, lines 44-46, column 4, 
lines 39-45). 
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Regarding claim 1 1 , Reul teaches that the heart valve member is preferably less 
than 300 microns (0.3 mm, column 3, lines 40-50), meaning that the metal substrate is a 
metal foil which has a thickness of less than 300 microns, which is within the claimed 
thickness range of less than about 500 microns. 

Regarding claims 16-17, the flexible composite component of Reul is expect to 
have the ability to be bent about 180 degrees with a radius of curvature of about the 
thickness of the composite without extending the flexible composite component beyond 
its elastic limit, by virtue of its composition (metal substrate, 5, lines 45-46, and coating 
of blood compatible synthetic material, column 5, lines 41-44, which is flexible, flap 
made from the same, column 6, lines 44-46, column 4, lines 39-45). 

Regarding claims 18-19, Reul teaches that the number of stress cycles 
completed up to March 3, 1978 was 98 million with no appearance of fatigue (column 6, 
lines 14-23). Thus the flexible composite component of Reul is expected to have the 
ability to be bent about 60 degrees for about 40 million cycles without significant 
structural failure. Reul teaches that the life span aimed at is 367 million stress cycles at 
normal frequency (column 6, lines 20-23), which is within the range of about 400 million 
cycles without significant structural failure. 
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Claim Rejections - 35 USC § 103 

6. Claims 5-7, 12-14. 31-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Reul as applied to claims 1-3, 8-11, 16-19 above, and further in view 
of Pietsch (US 4,778,461). 

Reul teaches the heart valve prosthesis comprising the composite having an 
inorganic substrate and a polymer applied on all of the substrate surfaces, covering the 
substrate, as described above. 

Regarding claims 5, 32, Reul fails to teach that the polymer is polyethersulfone or 
polycarbonate. 

However, Pietsch teaches a heart valve prosthesis (abstract), wherein the 
polymer is polyethersulfone or polycarbonate, for the purpose of providing a 
physiologically acceptable material (column 3, lines 45-55). Polycarbonate is a rigid 
polymer by virtue of its composition. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have used polyethersulfone, or polycarbonate which is 
a rigid polymer, as the polymer of Reul, in order to provide a physiologically acceptable 
material for the heart valve prosthesis, as taught by Pietsch. 

Regarding claims 12, 31 , Reul fails to teach that the polymer is polyurethane or 
polydimethylsiloxane, or that it is crosslinked. 

However, Pietsch teaches a heart valve prosthesis (abstract) wherein the 
polymer is polyurethane for providing blood compatibility (column 4, lines 34-40) as well 
as polydimethylsiloxane (column 5, lines 5-10, silicone rubber, column 4, lines 54-65), 
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which is crosslinked for the purpose of providing flexibility coupled with high breaking 
strength (column 4. lines 21-26). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have used polyurethane or polydimethylsiloxane, as the 
polymer of Reul, in order to provide blood compatibility, and to have cross-linked it, in 
order to provide flexibility coupled with high breaking strength, to the heart valve 
prosthesis, as taught by Pietsch. 

Regarding claims 6-7, 13-14, Reul fails to teach the thickness of the polymer 
member. 

However, Pietsch teaches that the wall thickness of the polymer can be 50 to 
1000 microns (column 2, lines 50-55), which is within the claimed range of at least 
about 10 microns, overlaps the claimed range of from about 100 microns to about 2000 
microns, and of from about 10 microns to about 500 microns, and encompasses the 
claimed range of from about 50 microns to about 300 microns, for the purpose of 
providing the desired Shore hardness and breaking strength of the flexible material 
(column 2, lines 50-55). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have provided the polymer member of Reul with a 
thickness within the claimed ranges, in order to provide the desired Shore hardness and 
breaking strength for the flexible polymer member, as taught by Pietsch. 
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7. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Reul as 
applied to claims 1-3, 8-11, 16-19 above, and further in view of Lenkei (US 4,597,767). 

Reul teaches that the medical device comprises a heart valve prosthesis 
(prosthetic heart valve, column 6, line 29) comprising a composite component 
comprising an inorganic substrate and a polymer member covering the substrate, as 
described above, but fails to teach that the composite component comprises leaflets. 

However, Lenkei teaches a medical device which comprises a heart valve 
prosthesis (column 4, lines 39-45) comprising a flexible composite component 
comprising leaflets, wherein each leaflet comprises an inorganic substrate which 
comprises a metal foil (stainless steel, column 4, lines 19-25). The flexible component 
can be bent through a cross section of the flexible component (stainless steel foil). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have provided the heart valve composite component of 
Reul with leaflets, in order to provide the desired heart valve prosthesis, as taught by 
Lenkei. 

8. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Reul, as 
applied to claims 1-3, 8-1 1,16-19 above, and further in view of Sumitomo Electric Co. 
(Abstract. JP 59192366). 

Reul teaches the heart valve prosthesis comprising polymer member as 
described above, and fails to teach that the composite further comprises a diamond-like 
carbon coating over at least a portion of the polymer member. 
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However, Sumimoto teaches a diamond-like carbon coating over the polymer 
member for the purpose of providing good antithrombosis and durability properties to 
the heart valve prosthesis (artificial heart valve, abstract). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have provided a diamond-like carbon coating over at 
least a portion of the polymer member of the heart valve prosthesis of Reul, in order to 
obtain good antithrombosis and durability properties, as taught by Sumimoto. 

Response to Arguments 

9. Applicant's arguments have been considered but are moot in view of the new 
ground(s) of rejection. 

Any inquiry concerning this communication should be directed to Sow-Fun Hon 
whose telephone number (571)272-1492. The examiner can normally be reached 
Monday to Friday from 10:00 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Harold Pyon, can be reached on (571)272-1498. The fax phone number for 
the organization where this application or proceeding is assigned is (571)273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
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For more information about the PAIR system, see http://pair-clirect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

S(J^ 

Sow-Fun Hon 

. . / ^ / ^OLD PYON . 

0^/X>/0;5 SUPERVISORY PATENT EXAMIhER ^/2.(^//^ 

I I /^^^ 7 7 



